The insula plays a critical role in maintaining nicotine dependence and reactivity to smoking cues. More broadly, the insula and the dorsal anterior cingulate cortex (dACC) are key nodes of the salience network (SN), which integrates internal and extrapersonal information to guide behavior. Thus, insula-dACC interactions may be integral in processing salient information such as smoking cues that facilitate continued nicotine use. We evaluated functional magnetic resonance imaging (fMRI) data from nicotine-dependent participants during rest, and again when they viewed smoking-related images. Greater insula-dACC coupling at rest was significantly correlated with enhanced smoking cue-reactivity in brain areas associated with attention and motor preparation, including the visual cortex, right ventral lateral prefrontal cortex, and the dorsal striatum. In an independent cohort, we found that insula-dACC connectivity was stable over 1-h delay and was not influenced by changes in subjective craving or expired carbon monoxide, suggesting that connectivity strength between these regions may be a trait associated with heightened cue-reactivity. Finally, we also showed that insula reactivity to smoking cues correlates with a rise in cue-reactivity throughout the entire SN, indicating that the insula's role in smoking cue-reactivity is not functionally independent, and may actually represent the engagement of the entire SN. Collectively, these data provide a more networklevel understanding of the insula's role in nicotine dependence and shows a relationship between inherent brain organization and smoking cue-reactivity.
INTRODUCTION
Exposure to smoking-related cues provides a major barrier to maintaining tobacco abstinence, as smoking cues motivate drug use and relapse (Ferguson and Shiffman, 2009) . Functional magnetic resonance imaging (fMRI) has provided a wealth of information regarding the neural substrates of cue-reactivity, and a recent meta-analysis has identified several cortical brain regions as consistently playing a role in this process (Engelmann et al, 2012) . One such cuereactive brain region is the insula, which is strongly linked to smoking behavior (Naqvi and Bechara, 2009 ) and addictive disorders more broadly (Naqvi et al, 2014) . Specifically, cross-species research shows that nicotine use/seeking depends on an intact insula (Forget et al, 2010 , Naqvi et al, 2007 , Pushparaj et al, 2013 , and greater insula reactivity to smoking cues predicts relapse vulnerability (Janes et al, 2010) . More globally, the dorsal anterior insula (AI) is thought to have a critical role in 'developing and updating motivational states with specific associated actions' (Wager and Barret, 2004) and most likely provides information necessary for goal-directed behavior (Nelson et al, 2010) . For smokers, this suggests that the AI may be involved in linking the internal affective/motivational states triggered by smoking cues with action plans that maintain smoking.
However, it is unlikely that the AI's influence on behavior is functionally independent. In fact, during the majority of fMRI tasks resulting in insula activation, the dorsal anterior cingulate cortex (dACC) is co-activated, suggesting that these regions work together (Dosenbach et al, 2006) . The relevance of AI-dACC interactions is highlighted by the fact that these regions are structurally (Allman et al, 2010) and functionally connected (Menon and Uddin, 2010) . In fact, the AI and dACC are key nodes of the 'salience network' (SN), which is a well-defined functional brain network that integrates internal and extrapersonal information to guide behavior (Menon and Uddin, 2010) . In regard to nicotine dependence, smoking cues, and the internal states they generate are highly salient 'internal and extrapersonal stimuli', which are known to elicit behavior such as relapse. However, it is still unclear whether AI-dACC interactions impact subsequent processing of salient smoking-related cues.
To evaluate the influence of AI-dACC interactions on brain reactivity to smoking cues, we took a number of approaches. First, we tested whether AI-dACC coupling strength at rest, during a task-free condition, influenced subsequent cue-reactivity. Resting-state functional connectivity is thought to represent inherent brain organization, which in turn influences brain function. For instance, functional connectivity at rest has been associated with mood states (Seeley et al, 2007) , psychiatric, and neurological disorders (Menon, 2011) , and age-related cognitive decline (Andrews-Hanna et al, 2007) . We hypothesized that greater AI-dACC coupling may enhance salience processing and as a result, smoking cue-reactivity, possibly engaging brain activity patterns associated with behavioral responding to such salient stimuli. In an independent sample of tobacco smokers, we also evaluated the stability of AI-dACC connectivity over a 1-h delay and tested whether AI-dACC connectivity could be influenced by changes in subjective craving or expired carbon monoxide, which is a standard measure of recent smoking. This assessment will provide insight into whether AI-dACC connectivity strength is a stable trait, which persists over time or fluctuates as a function of short-term abstinence and changes in craving.
Finally, we evaluated whether bilateral AI reactivity to smoking cues correlated with a concurrent rise in smoking cue-reactivity throughout the entire SN. This analysis tested whether there is a functional link between the prominent role of the insula in smoking cue-reactivity (Janes et al, 2010) and the more global role of the SN in integrating internal and external stimuli to guide behavior. This goal was achieved by correlating the strength of insula reactivity to smoking4neutral cues with smoking cue-reactivity in the whole brain. We then tested the hypothesis of whether this pattern of brain activity during cue-exposure overlapped with the SN as defined at rest. This second restingstate analysis was conducted using an independent component analysis (ICA), which is a data-driven approach used to define inherent brain organization and is unconstrained by any a priori predictions. Thus, we were able to directly compare the inherent organization of the SN at rest with activity patterns collected during smoking cue-presentation. Collectively, this work provides a more network-level understanding of the insula's role in smoking cue-reactivity and indicates how inherent brain organization impacts the processing of salient smoking cues. Such information will be useful to help identify the subset of patients who might respond to therapies aimed at reducing cue-reactivity as they undergo tobacco cessation treatment.
MATERIALS AND METHODS

Participants
Seventeen nicotine-dependent individuals (nine women/ eight men) participated in all study procedures at the McLean Imaging Center of McLean Hospital. Participants were an average of 31.4 ( ± 6.1) years old, had 9.4 ( ± 5.5) pack-years of cigarette use, reported smoking 410 cigarettes/day over the past 6 months, and were moderately to heavily nicotine dependent as indicated by a Fagerstrom test for nicotine dependence (FTND; Fagerström, 1978) score of 5.6 (±1.5). Subjective craving was measured just prior to scanning using the brief 10-item form of the questionnaire for smoking urges (QSU; Cox et al, 2001 ). Participants were assessed by the structured clinical interview for DSM IV-TR and were excluded if they had a lifetime diagnosis of the following conditions: organic mental disorder, bipolar depression, and schizophrenia spectrum disorder. Participants were excluded for current substance use disorder other than nicotine dependence. Individuals were also excluded for current depressive episode, psychotropic drug use, pregnancy, and were required to have a zero blood alcohol level as measured by a breath sample (Alco-Sensor IV, Intoximeters, St Louis, MO). Recruitment was conducted using online advertisements and fliers posted in the Boston area. All participants gave verbal and written informed consent prior to participating in any study procedures, and the institutional review board at the McLean Hospital approved this study.
Functional Neuroimaging
All participants smoked one of their own cigarettes immediately after signing the informed consent to standardize the time since a cigarette was last smoked. MRI scanning began B1.5 h after smoking and expired carbon monoxide (CO; Micro Somkerlyzer II, Bedfont Scientific Instruments, Kent, UK) was measured immediately prior to scanning. Scans were acquired on a Siemens Trio 3 T scanner (Erlangen, Germany) with a 32-channel head coil. Multiecho multiplanar rapidly acquired gradient echo-structural images were acquired with the following parameters (TR ¼ 2.1 s, TE 3.3 ms, slices ¼ 128, matrix ¼ 256 Â 256, flip angle ¼ 71, resolution ¼ 1.0 Â 1.0 Â 1.33 mm). Gradient echo-planar images were collected during both resting state and cuereactivity. Slices were acquired aligned to the anterior and posterior commissures, and the phase encode direction was set to acquire from the posterior to anterior direction to prevent prefrontal signal loss. The 6-min resting-state acquisition used the following parameters (TR ¼ 2.5 s, TE ¼ 30 ms, flip angle ¼ 901, slices ¼ 42, voxel size ¼ 3.5 mm isotropic), while the cue-reactivity scan used the following parameters (TR ¼ 2 s, TE ¼ 30 ms, flip angle ¼ 751, slices ¼ 37, distance factor ¼ 10%, voxel size ¼ 3.5 mm isotropic, GRAP-PA acceleration factor ¼ 2).
Resting State
The resting-state scan took place immediately prior to the cue-reactivity task to prevent any potential confound from cue-exposure. During the 6-min resting state, participants were asked to remain awake with their eyes open.
Cue-Reactivity
The cue-reactivity task was similar to our previous work (Janes et al, 2010) . Participants were shown 60 smoking, 60 neutral, and 12 target images divided evenly across 5 blocks lasting 5 min and 18 s each (total task time ¼ 26.5 min). Images were presented for 4 s in a pseudorandom order (with no more than two of the same picture type occurring in a row) as performed in our prior study (Janes et al, 2010) . Smoking images included smoking-related content such as people smoking, people holding cigarettes, or cigarettes alone. Neutral images were matched for content in that they involved people, hands, or objects such as pens or paintbrushes. These images were used in our prior work (Janes et al, 2013b) . Target images were pictures of animals, and participants were asked to press a button each time a target image appeared. Inclusion of target images was to ensure that participants were awake and attended to the task.
Images were separated by a jittered inter-trial-interval (ITI), where participants were shown a fixation cross on a black screen. The ITI times ranged from 6 À 14 s in intervals of 2 s with a 10 s average across block.
fMRI Pre-Processing
All data analysis was conducted using tools from the fMRI of the Brain (FMRIB) Software Library (FSL; www.fmrib.ox.ac.uk/fsl). The first five volumes for each run were removed to allow for signal stabilization. Functional data pre-processing included: motion correction with MCFLIRT, brain extraction using BET, slice timing correction, spatial smoothing with a Gaussian kernel of full-width half-maximum 6 mm, and high-pass temporal filter with Gaussianweighted least-squares straight-line fitting with s ¼ 100 s. An in-house written program was also used to detect and adjust for artifacts due to motion and intensity spiking. Subject specific data were registered to the MNI152 2 mm 3 standard space template (Montreal Neurological Institute, Montreal, QC, Canada), and the fMRI data were transformed into standard space at 2 Â 2 Â 2 mm resolution using the registration transformation matrices.
Resting-State Analysis: denoising
To prevent motion and other sources of noise from influencing resting-state analyses, each subject's data was denoised using FSL's multivariate exploratory linear decomposition into ICs (MELODIC). First, MELODIC was used to identify all ICs on an individual subject basis. The spatial maps and associated time courses for each of these ICs were then visually inspected and those ICs representing noise were identified (Kelly et al, 2010) . The noise components, which could be due to participant motion or scanner artifact, were then regressed out of the fMRI data using FSL's fsl_regfilt utility.
ICA: identification of SN
To identify the SN, we used a group-level ICA, which is a data-driven approach for defining functional brain networks. First, data from all subjects were temporally concatenated and a multivariate group probabilistic ICA was conducted using FSL MELODIC. Consistent with our prior work (Janes et al, 2012 (Janes et al, , 2014a , the dimensionality was fixed to 35 to investigate large-scale resting-state networks. To ensure stable convergence of the ICA, the ICA was run eight times, followed by a meta-level ICA fed by all of the spatial maps from all eight individual runs. The SN was identified by visual inspection (Figure 2 ).
AI-dACC Coupling at Rest
To quantify AI-dACC coupling for each participant, average time courses for the bilateral AI region-of-interest (ROI) and midline ACC ROI were extracted from the denoised resting-state data. The bilateral AI ROI was comprised of two 5-mm spheres located at MNI coordinates ±34, 26, 2 (x, y and z, Supplementary Figure 1) . This specific subregion of the AI was chosen based on a number of previously published studies showing co-activation of the ACC and AI (Dosenbach et al, 2007 , Ploran et al, 2007 , and this ROI overlapped with our previous work (Janes et al, 2010 (Janes et al, , 2013b . The dACC ROI comprised of two 5-mm spheres located at MNI coordinates (0, 32, 20) and (0, 24, 26) , which fell into our previously defined dACC region (Janes et al, 2013a, Supplementary Figure 1 ). In addition, right AI-dACC coupling was significantly correlated with left AI-dACC coupling (r ¼ 0.65, po0.004); accordingly bilateral insula coupling with the dACC was used for all analyses. As a follow-up analysis to test the specificity of AI-dACC connections on smoking cue-reactivity, we also evaluated the impact of bilateral mid ( ± 8, 2, 8) and posterior insula (±38, À 14, 8) interactions with dACC ( Supplementary  Figure 1) . The average time course for the insula and dACC ROIs were then demeaned, detrended, Hamming windowed (Oppenheim and Schafer, 1975, page 242) , and correlated, resulting in one correlation value (r) per participant.
Cue-Reactivity Analysis
The first-level analysis was conducted on each of the participant's five cue-reactivity runs separately. The first-level general linear model included three regressors corresponding to smoking, neutral, and target image presentation. These regressors were convolved with the gamma hemodynamic response function. Confound regressors also were included to model motion effects (x, y, z translation and rotation motion). Contrasts were conducted between the smoking and neutral image conditions. First-level results were then combined (across the five blocks) using a secondlevel fixed effects analysis to generate the average brain reactivity for each individual participant. The group-level analysis was then conducted using a mixed model to identify the average brain reactivity across all participants. To evaluate the effect of AI-dACC coupling on cuereactivity, AI-dACC correlation values extracted from the resting-state data were demeaned across all participants and entered into the group-level analysis as a covariate. This same procedure was repeated for mid insula-dACC and posterior insula-dACC values. All results were corrected for multiple comparisons using a cluster threshold of Z ¼ 2.3, po0.05.
To determine whether insula reactivity to smoking4neu-tral cues is functionally associated with smoking4neutral activity throughout the SN, we extracted beta-weights for the smoking4neutral contrast from the bilateral AI ROI defined above (Supplementary Figure 1) . The beta-weights from the bilateral AI were demeaned and used as a covariate in a whole-brain analysis of smoking4neutral cue-reactivity. The cluster thresholded results (Z ¼ 2.3, po0.05) from this analysis were then compared with the SN that was defined at rest. This was done using the FSL tool fslcc, which calculates the normalized spatial cross-correlation coefficient between these two spatial maps.
Independent Cohort: stability of AI-dACC Connectivity
To assess the stability of AI-dACC connectivity, we reanalyzed data from a separate cohort of 17 participants (8 men/9 women) who underwent two 6-min resting-state scans at the beginning and end of a 1-h scanning session. Data from this cohort was published previously (Janes et al, 2014a) , and all relevant methods were identical to those described above. These participants were 25.4 ( ± 4.6) years old with 15.3±2.1 years of education, 6.7±4.7 pack-years of smoking experience, and an average FTND score of 6.3 ± 1.0. To determine whether AI-dACC connectivity is impacted by a change in craving or expired CO over this 1-h time period, a correlation analysis was conducted between a change in these measures post-vs pre-scan and the change in connectivity (AI-dACC r-value from the second minus the first resting-state scan). Craving was measured as the sum of all questions on the QSU and both craving and CO were measured just before and after scanning.
RESULTS
Resting-State Coupling and Demographics
On average, all participants had positive coupling between the bilateral AI and dACC (average r ¼ 0.64,±0.15). Restingstate AI-dACC interactions were not correlated with pre-scan CO levels, age, craving, FTND, or pack-year. Expired CO levels were 23.2±2.3 p.p.m. just prior to scanning.
Brain Reactivity to Smoking4Neutral Cues
On average, brain reactivity for the smoking4neutral contrast was increased in cortical midline structures including the medial prefrontal cortex (mPFC), ACC, posterior cingulate cortex, and precuneus. Activation was also found in the bilateral angular gyrus and insula (Table 1 ; Figure 1 ; cluster-corrected Z ¼ 2.3, po0.05).
Insula Cue-Reactivity and the SN
As insula reactivity to smoking cues increased so did the brain reactivity to smoking cues in regions traditionally defined as part of the SN. There was substantial overlap between this cue-reactivity activation pattern (red overlay) and the SN as defined by ICA at rest (blue overlay; r ¼ 0.43; Figure 2 ).
Resting-State Coupling and Cue-Reactivity
Dorsal AI-dACC interactions significantly influenced brain reactivity to smoking4neutral cues. Specifically, stronger AI-dACC coupling at rest resulted in greater brain reactivity to smoking cues in the visual cortex, right ventrolateral PFC (VLPFC, Brodmann area (BA) 47), and the right putamen extending into the posterior insula (VLPFC, BA 47; Table 2 ; Figure 1 ; cluster-corrected Z ¼ 2.3, po0.05). No association was found between cue-reactivity and bilateral mid or posterior insula interactions with the dACC.
Stability of AI-ACC Connectivity
In the separate cohort of participants, we found no change in AI-dACC connectivity over a 1-h delay (paired t-test t 16 ¼ , p ¼ 0.31, r À value at time 1: 0.61±0.19, r À value at time 2: 0.68 ± 0.13. Craving levels significantly increased over this delay (t 16 ¼ À 3.3, po0.01), while expired CO levels decreased (t 16 ¼ 6.3, po0.001). However, no association was found between the difference in AI-dACC connectivity and the change in craving or expired CO.
DISCUSSION
An intact insula is necessary for the maintenance of nicotine dependence in humans (Naqvi and Bechara, 2009 ) and drug seeking in rodents (Forget et al, 2010) . While these prior studies focused exclusively on the insula, the current results provide a more network-level understanding of this brain region's involvement in smoking cue-reactivity. Not only does insula reactivity to smoking cues correspond with activity throughout the SN, but AI-dACC coupling at rest predicts enhanced subsequent brain reactivity to smoking cues. These findings indicate that the insula reactivity typically seen in response to smoking cues (Engelman et al, 2012) is not functionally independent, but may represent engagement of a larger network involved in salience processing. Brain area and Brodmann area refer to the location of each cluster of contiguous voxels. MNI coordinates (x, y, z) refer to the region of maximum cluster activation for each cluster. Z-max refers to the maximum Z-statistic in each cluster (p cluster corrected o0.05). Voxels refer to the total number of voxels within the cluster.
On average, brain reactivity to smoking vs neutral cues induced activity in the insula, bilateral angular gyri, and midline cortical brain regions (ACC, PCG, mPFC, and precuneus). This pattern of activation is the same that we reported in our previous work (Janes et al, 2013b) , and was highlighted in a meta-analysis of smoking cue-reactivity Brain area and Brodmann area refer to the location of each cluster of contiguous voxels. MNI coordinates (x, y, z) refer to the region of maximum cluster activation for each cluster. Z-max refers to the maximum Z-statistic in each cluster (p cluster corrected o0.05). Voxels refer to the total number of voxels within the cluster. Figure 2 Cue-reactivity and the salience network. Blue overlay represents the salience network as defined at rest using independent component analysis. The red overlay represents the brain reactivity to smoking cues that corresponds with bilateral dorsal anterior insula reactivity to smoking cues.
(Engelman et al, 2012). These brain regions are consistently reactive to smoking cues across studies, and also overlap with the default mode network (DMN), which is a wellcharacterized functional brain network. In fact, we found significant correspondence between this cue-reactivity pattern and the DMN as defined at rest using ICA (fslcc, r ¼ 0.44). The DMN is typically suppressed during cognitively demanding tasks and is associated with autobiographical memory and self-referential thought (Buckner and Carroll, 2007; Gusnard et al, 2001; Heatherton et al, 2006; Macrae et al, 2004; Moran et al, 2006) . This finding not only suggests that smokers process smoking stimuli as personally relevant but also that cue-induced activation of the DMN engages 'self-referential thoughts' potentially related to ruminations related to drug use. When taking baseline AI-dACC connectivity strength into account, increased AIdACC coupling at rest was associated with greater cuereactivity in brain regions including the visual cortex, right VLPFC, and putamen. One possibility is that greater AIdACC coupling at rest represents facilitated communication within the SN, leading to enhanced processing of salient stimuli by brain regions associated with attention and action selection.
A recent meta-analysis revealed that there was substantial evidence that primary and secondary visual cortices typically react to drug-related stimuli (Hanlon et al, 2014) , which may represent enhanced attention (Pratte et al, 2013) to the drug cues. Expanding this line of reasoning to the current findings suggests that smokers with enhanced AI-dACC coupling may attend more strongly to smoking cues. This idea of heightened attention is further supported by the observed right VLPFC activity, as this region is part of the ventral attention system, which is involved in the detection of behaviorally relevant sensory events (Corbetta et al, 2008; Corbetta and Shulman, 2002; Hampshire et al, 2010) . One theory suggests that the right VLPFC acts as a site of inhibitory motor control (Aron et al, 2004; Verbruggen and Logan, 2009 ). However, others postulate that the right VLPFC may instead act as a 'circuit breaker' of ongoing cognitive processes when motivationally salient stimuli appear (Corbetta and Shulman, 2002) . The right VLPFC is therefore thought to be part of a reorienting network that shifts attention toward behaviorally relevant stimuli, which supports the idea that stronger AI-dACC coupling may lead to greater attentional processing of smoking-related stimuli. Such right VLPFC activity also may be behaviorally relevant. For instance, obese individuals experienced right VLPFC activation in response to food images and this corresponded with total body fat, suggesting that right VLPFC activation to salient stimuli may be related to consumatory behaviors (Yokum et al, 2011) . In contrast, the lack of behavioral responding to salient stimuli is associated with right VLPFC hypoactivity (De Ruiter et al, 2009) . Collectively, these studies suggest that right VLPFC activity may represent the attentional shift toward salient stimuli necessary for behavioral responding. In the context of the current study, such right VLPFC activity to cues is enhanced specifically in those smokers with the greatest baseline AI-dACC coupling at rest suggests that inherent brain organization may facilitate this activity.
Dorsal AI-dACC coupling at rest was also associated with enhanced putamen reactivity to smoking cues, which is pertinent given the wealth of data implicating the putamen/ dorsal striatum in craving and drug abuse. In fact, increased dopamine release in the dorsal striatum is related to cocaine cue-induced craving in humans (Volkow et al, 2006) and drug seeking in rodents (Ito et al, 2002) . We also reported that greater dorsal striatal volume is associated with enhanced smoking cue-induced craving (Janes et al, 2014b) . Following chronic drug self-administration, the dorsal striatum has an increasingly prominent role in maintaining addiction (Porrino et al, 2004) , and is thought to maintain habitual drug seeking (See et al, 2007) due to this region's role in facilitating behavioral responding to rewarding stimuli (Haruno and Kawato, 2005; Yamada et al, 2004) . On a global basis, the dorsal striatum is associated with motivation, or 'the drive for action that leads one to work to obtain rewards' (Miller et al, 2014 (Miller et al, , page 1075 , which, in relation to the current work may represent the drive to obtain smoking-related reward.
In a separate cohort of smokers, we showed that AIdACC connectivity is stable over B1-h delay, and that AIdACC connectivity is not influenced by changes in craving or CO over this time period. While these analyses suggest that AI-dACC connectivity may be a trait, it is unclear whether AI-dACC connectivity is consistent over longer time delays and following changes in smoking status. However, it is tempting to speculate that greater AI-dACC connectivity may represent an underlying vulnerability for enhanced processing of salient stimuli, such as smoking cues, which gain salient properties due to their repeated pairing with nicotine (Caggiula et al, 2009) . Such vulnerability may render those smokers with enhanced AI-dACC coupling even more likely to react to smoking cues, making abstinence difficult when in contact with these cues. Whether this is a pre-existing trait or is influenced by nicotine use remains to be determined. However, the fact that there was no relationship between AI-dACC connectivity and measures related to smoking history suggests that any influence of nicotine may be more nuanced than what is presented in the current study. Alternatively, research involving a larger cohort of smokers, thus capturing more variation than the present work, also may shed light on this issue. As the current study uses a limited sample, studies including more participants are also necessary to confirm our findings. Future work also is needed to determine what conditions can modulate AI-dACC connectivity and the subsequent effect on smoking cue-reactivity. Such research will allow the field to determine whether AI-dACC coupling is, in fact, a stable trait or whether treatments could be developed that modulate this circuit.
The current result suggests some regional specificity as AI-dACC interactions were related to cue-reactivity while mid and posterior insula interactions with the dACC were not. However, this does not preclude other insula circuits from playing a role in nicotine dependence. In fact, insula interactions with the ventral mPFC are associated with both difficulty identifying affective state and greater craving during nicotine withdrawal (Sutherland et al, 2013b) , and nicotinic agents modulate the insula-amygala interactions in abstinent smokers (Sutherland et al, 2013) . The idea that the insula plays a role in multiple facets of nicotine use is further supported by preclinical work as the insula is involved not only in cue-reactivity but also in nicotine intake and nicotine reinstatement following a priming dose (Forget et al, 2010; Pushparaj et al, 2013) . Collectively, these studies implicate the insula in a range of processes associated with nicotine dependence and move the field toward a better understanding of how sub-regions, and various network interactions may support these functions.
An additional limitation of this research is that we focused only on the relationship between AI-dACC connectivity and smoking cues and we are unable to relate AI-dACC coupling with other forms of salience processing. It is unlikely that enhanced AI-dACC connectivity only facilitates reactivity to smoking cues, but may in fact impact salience processing more generally. While the pattern of brain activation suggests that the AI-dACC coupling may influence behavioral responding to smoking cues, we do not have a direct measure of smoking behavior to relate to these imaging findings. Nevertheless, the present findings confirm our a priori hypothesis that inherent connectivity between primary SN nodes impacts brain reactivity to smoking cues and suggests that enhanced baseline AIdACC functional connectivity may be a factor leading to greater engagement of attentional and motivational resources when processing salient stimuli such as smoking cues, which may ultimately impact relapse.
FUNDING AND DISCLOSURE
